Summary. Dimethyl sulfoxide (DMSO) Introduction.
The luciferin-luciferase bioluminescent system of fireflies (Photinus pyralis) (McElroy, 1947) gives an exact and very sensitive measurement of ATP concentrations. This method has been used successfully in rumen fluid (Forsberg and Lam, 1977 ; Wallace and West, 1982 ; Wolstrup, Jensen and Just, 1979) . However, the first step of analysis, the ATP extraction, must be very reliable and simple. Forsberg and Lam (1977) compared six different methods of extraction and obtained the best results using cold 0.6N H 2 SO 4 as the reagent which was found to extract twice as much ATP as the boiling tris buffer recently used by Nuzback et al. (1983) . Wallace and West (1982) Other authors (Jakubczak and Leclerc, 1981 ; Komisarczuk et al., unpublished) (1982) was used. Five ml of ice-cold 0.6N H z S0 4 were added to 5 ml of filtered rumen fluid in a stainless steel centrifuge tube. The tubes were stoppered, mixed for 15 sec with a Vortex and maintained in an ice-bath for 3 min ; they were then centrifuged at 30,000 x g at 4 °C for 10 min. ATP was assayed after the extract was neutralized by adding 2 ml of supernatant and 1 ml of 1 N NaOH, 2 ml of 1M Tris-HCI buffer, pH 7.8, and 5 ml of deionized water. At this stage, the pH must be between 7 and 8, and the neutralizing step must take less than 15 min. Neutralized extracts were stored on ice until analysis. c) Commercial reagents. &horbar; NRB (Lumac) and Nucleoline (CLV Interbio) were used according to the same procedure : 1 ml of filtered rumen fluid was agitated by hand with 1 ml of reagent for 20 to 30 sec ; immediately before analysis the extracts were diluted 1/100 or 1/1,000 with deionized water, depending on their ATP concentration.
Measurement of ATP.
After extraction, ATP was measured by the luciferin-luciferase system with LKB reagents and a 1,250 LKB Luminometer. Linearity of response was observed between 50 and 2,000 arbitrary luminous units, namely between 10-4 and 10-1 1 ,g ATP/assay. This range corresponded to the lowest coefficient of variation (4 %).
The procedure is described on figure 1. (1981) for pure culture of bacteria, only 0.1 ml of the sample was utilized. However, the viscosity of the filtered rumen fluid samples, especially with the beet pulp diet, was such that at least 1 ml had to be analysed.
To test whether the variability of the results depended on sample ATP concentration, a relationship was established between the mean ATP value in the three extractions and their standard error (fig. 4) . When ATP concentrations were less than 100 mg/I, as with the semi-purified and grass-hay diets, variability increased linearly with the concentration (r = 0.97 and CV = 4 %). With higher ATP concentrations (150-300 mg/I), similar to those generally obtained with the beet pulp diet, the regression coefficient was lower (0.80), indicating a higher variability (CV = 6 %) as the concentration increased ; this could be due to the high ratio of ATP concentration over the amount of DMSO in the extract. Therefore, it might be advisable to increase the quantity of DMSO utilized relative to ATP concentration (e.g. 18 ml of pure DMSO instead of 9 ml/1 ml of sample). We attempted to reduce ATP concentration by diluting the sample with physiological saline, artificial saliva or deionized water before extraction, but the results were not satisfactory : losses of 30 to 80 % were found after dilution. (Forsberg and Lam, 1977 ; Erfle et al., 1979) (Erfle et al., 1979 (Erfle et al., , 1981 .
This variation has been related to the digestibility of the diet (Wolstrup and Jensen, 1976 ; Forsberg and Lam, 1977 ; Wallace and West, 1982) (Forsberg and Lam, 1977) Accepte en juillet 1984.
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